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[MM 2 0 ] 

,fctf/$fc«l«J&a!l4:ffi£LT'&tJlS*fijatto 
[^©PlfflftfJHJ!] 

[ 0 0 0 1 ] 

tM£ ffl • ^ ^ T IB IS T £ * i§ BE & , 5-HT 6 33 <£ CF / 3; fc fi 5 - H T 7 •feDhn>§ 
§ft©'JA*yFtLttfiS5-Any>ftF'jy^;yiH^ ^ <D IS H ^ ?£ , ?ol 

[fiSf] 
[ 0 0 0 2 ] 

gjfitDl 0^«±K:fc;fc3#?^n--:v^£J;oT, 1 4 (Dtn h^yij-^^^ytfl 
tt) £ ft , nn5a7O01f^7 7; i J-li:^g?hft. h->fg#©LiDj;^E^: 
t ft ^ a tt , 5-HT3&0»{fc¥a©M«££T?£3fc^i£Sft-CV'>5 1 , U 3? > H « 
#t^t>f-t>^;K*i5 5- HT 3 §§ft?:l^ LtlBSSWBt^T, G - * > 
/^Klc^$ft§x7x^^-^^t^0 : #tt?>ft§§§{*©^:#ft^^xicJl-r2,-feD 

F->S§#X-^-7 7; i J-<?)^>^-'P6 5 (Gerhardt, C.C. et al., Brain Res 
. 746:207-219, 1997; Hoyer, D. et al . , Neuropharmaco 1 . 36:419-428, 1997) „ 20 
[ 0 0 0 3 ] 

1 9 9 4 5 - H T fi -fe n b - >§§ft ^ 7 ^ O 6 i tl/hff^I t ^ t fgi 

£ ft ft = ^ ft « * , 5-HT 6 ^nbryfffttt, H ft gfi , iliiifflMI^ il * 

S*f#, ft A ft «t tf/jNfilO^? »K43V>T*«« ftT $ fc. 5 - H T 6 -fe n h =. 
gft « (5 {£ t> o iS 5 ffift <t tf 5 - H T (projection fields) iC # £ L , iSi 

(D5-HT-a-a>l:tt#iSL4^in'S (), £ ft 5 - H T 6 S § ft ft ^ B < 
•^7 9 7.lif / Fffl^WLT^§pItgtt^^?,Ci:^S^LT^§o S6K5-HT, S S (* « 
G-ry/^IX-^-7 7; i J-0^>^-T'S l ), 7T f -;l/®S/^7--fe*-tr*>K^ 

[ 0 0 0 4 ] 30 
5-HT 6 SS(*lcJS-&bfc-feDh = >l4, 7r-;I/»->'^7--tfS3KOS'lt<b*iiaiL 
, i^Kllfific AMPU^/btfifltS. 5-HT 6 tnF^>§§ftO|i£(Oll!: 
i55-HT f -IKSS'J Ffc:*f-r3»F3StfjW»Sft> & £r 81 5 & f* :/ 7 r?'J 
- O # £ ft ft ± tf * © ffi g d Et ft JEK « X S ft # it IE 2 ft „ mVS. & < OlttliSIJ 
Kffir »#!!£) 5-HT 6 C^LTiS^77Y-f^-^tt5il ttftt 

f,tlt^5tf, IWt^K (Monsma, F.J. et al.. Molecular Pharmacology 43.320-3 
27,1993; Roth, B.L. et al., J. Pharmacol. Exp. Ther. 268, 1403-1410; 1994) 5- 

h t 6 s § # a * m n m & k ft if % u > \f id ft w n e m * m as u t v « rj ft # * 5 „ 

-n;/fc:J|e>ft3 5-HT fi § § ft « , ftBtttD h-yffffl^IM/TV^tiSJn 40 

:m»pss, fflp, ^s, sc#»«, is«»s, h >#s, 

V > #i ft <fc t>* 7 7b ^ ' — Jpf (Branchek, T.A. and Blackburn, T.P., Annu. Rev. Pha 

rm. Toxicol . 40: 319-34, 2000) „ 
[ 0 0 0 5 ] 

5-HT, -trnh->g^^fi, ^ < -DfrtDlf-DffimiS ktft h (DffiffiK&^Tmfe-Z tl 
tco 77 MDltfe^t, 5-HT 7 ftftliSSTai, *I J* ft <t tf ft S iz ft K ft # flJ b 
T^SiU*65> *IB£K, St^ft, MftitfiftfcSIiHcft^Tfi, 5-HT 7 §i# 

RNAml/^iHilPilt^llJtlfco 5 — H T 7 ggftR N Am<D#ftaitl£? 
ftTl^&frttTMift < , **lffi$; (Ki, W> H, Sift BR) K ft ^ T M 5 ft § . 50 
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5-ht 7 7^=-)im~> ^ ^-^mm^^mm&3icmmLr^^o n^ws 

A y If h D -?(DWMK £ "0 , 5 — H T 7 § g ft $IJ £ $ffi S3 l*l c A M P b ^ ;V # ± # ? 

% £ ttfiLVEZ ntc 5-HT B "feOb->*SftfcRI*li:tt, 5-HT 7 §:gft©8ii* 
W fl ffi & SI £ £TJ 5 tlT^ft V (Sleight, A. J., Boess, F.G., Bourson, A., Sibley, D.R 
., Monsma, F.J., 1997 DN&P 10 (4) : 214-224) 0 5 -HT, JJJ1 Et * S3 ffi "f § 

««&CH^LT^£i^fgtttf&3fc^l££ftTt/->£ 0 5-HT, § ^ ft © ITl S © iff fif 

& £ 5 - h t 7 ggft'xo-bD b->(DS-g-tM<jfiigf£?i^^-rsa^w^x-^tt 

, 5 — H T 7 V iS y F©lftlJ±KTS5i: LTCfll^/f 5 (Martin, G.R. and Wilson 
, R., (1995) British J. Pharmacol. 114: 383P) 0 £ £> K , *I * T BP £ T fi § # 

5-HT 7 § ;g ft & , ^ffiWS^t*3lt^g^W-rL-pyfl:^«gtt(D-9--*r 10 
wr^UXAOSJWKH-^LTVSCfc^WlufcfiE^nTVS (Lowenberg, T.N. et a 
1., Neuron (1993) 11:449-58) „ 
[ 0 0 0 6 ] 

L It # r> X , 5 — H T 7 U A* > F tt , 1$ K * © fitt m ffl Ik S IS » * * 31 f* S £ f £ 5 ft IS 
fll 14 # 3 „ ffi © IE SL <fc »K 5-HT 7 §£f*tffflil©lgB:fcJ:tf?&;S£IS4LTl^5 

prsittfl 1 ** c ttf^^nft. 5 ? h ©mtsmc e # s 5 -h t 7 ssttis^epffiff, 

t^^mWites C <Dfem$hm*3inT % (Sleight, A.J. et al., Mol. Pharm. (1996), 
47: 99-103) a WW t , M m "J fil ft # « £ 3 ^ « © ^ E S ft f± ± 7 ^ 7 F U ± ' J > ft Si 20 
ttfe,tOVSfctttn f^>fflttf gftlOfilS (subresponsivity) £ M B 5 
, WSGaWKIIliS^^ (disregulation) EM OtE*fr 6 © »lfis L fc # *. tt * «i£, 4 

IKfflfflflStt, SffJSSftitfBliKoatfSfcwtSftTV^ (Goodwin F.K., Wirz-Jus 
tice A., Wehr T.A., 1982. In Costa Ragni (eds.). Typical and atypical antidepres 
sant: Clinical pratical) 0 
[ 0 0 0 7 ] 

h - yte-mfcv-x? j 7 ymm(D±m%mwwnT&%> t% 7L<bftz^%t>\ -t 

a , 5-HT, b , 5 — H T 2 a > 5-HT, t7^/l:fffflt§ (Van Den Pol, A.N 30 
., Dudek, F.E., (1993) Neurosc i ensce 56:793-811; Mullins, U.L., et al., (1999): 
Neuropsychopharmaco 1 ogy 21, (3) 352-367) 0 
[ 0 0 0 8 ] 

J£M) K V> T 5 - H T „ it? 5 - H T 7 S^ftSPfi^lRlBft^ffiLTfeD, SS§» 

h:j*-r4!W*flD*o«in6a*(*oflP»fc*«-*iBiartc amp u^;i/*±#s-&5IrIi: 

* 9, 5 - H T 6 *5 H If 5 - H T 7 g § ft © ffi 7? K IS ^ T § £ ffl it f@ ft © B % *S <fc 
[ 0 0 0 9 ] 

5-HT 6 $J;(f5-HT, SS#tSl/TR» C77 -f - f-T - *Wt 8 U if V HB, 40 
SftI7 p P-bXOaS* , S*?nSSlttlc33VTj6*±Offl»**-r5Rrffi1tA^S ( Mene 
se. A., (1999) Neurosci. Biobehav. Rev., 23 (8):illl-25) „ 
[0010] 

gjfiOiEBBK: ± 5 , a*tt*llS«»0?fi*K*»t « 5-HT, - U if > F © {£ Mtt 

tfststifc. iioattttfiTtt c offi«»©«tt4a**©ifi«i: a*a*© i otf* 

5tfi5ftT6!), ^$fclca@?nt^§feSIW!?$5o H BB , St £ ft 3 » ffi it M 
© fflft K it 5 - H T 4 ggft U # > F ##3: ft S (f A"t □ F ( tegaserod) , 7"*Aa 
7°'J F (prucalopride) ) „ ^ fi W SE M t $ij K ^ ft , 5-HT, MftU # V KOf JtO 
« ft ^ _h f B © S ffil W £ ft # 5>ft3 £ 0 Kii -o fc (De Ponti, F . , Tonini, M . , (2001) D 
rugs, 61 (3) 1317-332) „ $1, 5 - H T 7 ¥» » 3ft« * Htfl- T * ^ 3 «* * 50 
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f* u if > f m * w w ffl ft & ^ « s n s o 

[001 1 ] 

lift, 5-HT fi §§*tSLT77^-f^-*tt5ft^iai^a(tf W^IEI 

t2cttfitisnti^ 0 tH*. tf > RWKpfiF* o 8 i 5 8 6 i^*waffltsso9 

3 0 3 0 2 § (Hoffraann-La Roche) K , 7;b*>75 FtSitf^y^XJl/^t-hB 

9 8/2 7 0 5 8 ^ (SmithKline Beecham) IC fi , A^t'^^TS F •Y > F - ;!/ R » ft A 5 
5-HT 6 §§#7>^3-^hf$5i:fei2nTfc^ HKWfrffiSHSWOS 8/2 

7 0 8 1 §fe±ffW 0 9 9 / 4 2 4 6 5 § (SmithKline Beecham) *5 <fc tf * H 1f I f H 6 1 

8 7 8 0 5 f (Merck Sharp and Dohme) tti, # C X ;!/ * > 7 5 F S§ # ft fB « £ ft T 
l"> £ ; BUl^fttfJIIglWOO 0/1 2 6 2 3^§ (SmithKline Beecham) Kli, X ;l/ * ^ - 

H5itf^;l/*>75 FMfttfM2ftTt^3 ; HRmtfrtfJiBliWOO 0/3 7 4 5 2 
# (Merck Patent) IC tt , X ;b * - ;l/ * ^ V U /!/ 7 5 > 12 « 2 ft T V> § ! 
1SWO 0 0/6 3 2 0 3^*3«ktf*B ! ltI i FS6 1 3 3 2 8 7 C Al lei ix B i o-pharmace 
ut ical Inc . ) KB, V. *\ V i? / << > F - ^ 5 - H T 6 7V? i^X h t LTfffflt 5 

[00 1 2 ] 

ISWO 9 7 / 0 6 1 4flflcli, *0^vh-^»*tSia"r5^ilOf&*©^»Offi 

EtfK*SftT^S ! liiftffil^WO 9 7/4 6 5 2 5 ^fciIfWO 9 8/2 3 5 8 

7§E(i, 5 - H T , n §gft©IKW'J F T~ 5 l h fc i ff ? ©fill OfeS t 

w-*«fl3tfE«*ftT^* ; swftfiFtHBiaswog 7/4 8 6 8 0 mazih'gwmvfem 

KO^TE(8?nT^5 ! HB&ilffFtillfiiffiWO 9 8/0 6 6 9 5*fcttftJ»»*COV>T 
BE«*ftT^S;SIISftfrttiiB3SW098/47868^fc:«, 5-HT, SgftOfS* 
fttf7*^70#£gtt7;'*:J-*hfcov->TIB«£ftTV'>s ; HPHtflftBlIlgWOO 
0/1 1 6 1 9 ^fctt, 5-HT z A Sgft(DljRW7>^3-Xhf$StLtiaiS 
ntl/^ ; BUKtStftfJlB^WO 9 9/5 1 5 7 6 ft B, -ten h - yftltt^ t Wit 5 
ttg£j£<E>i&£ffcOV>TfS«SftTV'>5 ; HBWPfflFtHIS^W09 9/5 4 3 0 l^Ctt, 
K BUT* S3 c kffEi*ftTt>5 ; IISlfifiBWO 0 0/3 7 4 4 1 ^fctt, 
Btt^lU &JhL&&&, mZL&m, j&SMIU ttgftt^I, jffi » * *J J: tf SUB M 8 
itMO^SHCOl^TretSt^ftT^i. ; litlfaJlSWO 0 0/7 8 7 l 6 ^ £ W 
O 0 0 / 4 4 7 2 lfEli, 7 F V ~T U V flttSCSt 5 g 14 3g 3J 5 i: |E«£ ft T 

[0013] 

5-HT 6 ©{ti3©^PF^>ftttttSSf*^W-r?.gtt^O^T ; ?-(Dffi©F'J7 p ^^>'BI 
fftffffi@?nT^5„ tf , I^iStHISWO 9 5 / 1 4 0 0 4 ^, W09 5/ 2 

4 2 0 0 ^, W096/26922^, W096/26923^, W097/1 35 1 2 
^, W0 9 9 / 5 1 5 7 6 §, 0! <J'H # ffF lit 1 0 2 3 8 9 S^fcitfHIS^frtHSSWOO 
0/5 2 0 0 2 3Mf 5 ft £ <, 

[0014] 

5-HT 6 S^KftTSftKWEittfcSr-rSfc^ftfcKILTH:, SPSffffFfctlllifflvVOg 

9 / 4 7 5 1 6 (SI ass i et . al .) 3 fit 7 ;l/ * /b ti° n U Z? y T- ■ ^ 2 ft fc 1 - 7 
-> ;W S fc 14 1 - X }]/ * - ;!/ f > F - ;!/ 7? & o T 5 - H T B SSftt»LT77^-f-f - 
S^t5feO*Et«ftT^i. Hl^^fraiM^WO 9 9/6 5 9 0 6 ^ ( Al lei ix Biop 
harmaceuticals Inc.) t tt , -Y > F - ;l/ H X K fS £ L fc ~ M £ £ ^ U > * «t tf tT ^ 5 

> & 5 - H T 6 £ § ft O PI S SI t L T M ^ * ft T ^ § □ 
[0015] 

H^#ffFtfJiii!WO 0 0/3 4 2 4 2 ^ (Virginia Commonwealth University) Eli, 5 

— H T 6 S§ftt»t5 77i'-f^-J5J;tfIJRtt* , S^'bn h - y ft if ft ffi ^ * ft 



(7) 



JP 2004-534816 A 2004. 11.18 



T V-> 5 o SSWffFtBK^WO 0 0/6 3 2 0 3^r (Allelix Bio-pharmaceuticals Inc.) 
Kit, 3ffi!d^^'J^>fI«5nTl/^ 1 - 7 ;U * ft tt. 1 - X ;b * =. > F - )\> T 
& o T , 5-HT 6 §g#tSLT7 7^-f-f-?:tfli?>0^1S2tlTl^o 
[0016] 

5-HT 7 SS#tOV>TB, H^&frffigS^W 0 0 0 / 3 7 0 8 2 * (SmithK line Bee 
cham) K , WO97/29097^§, W 0 9 8 / 4 8 6 8 1 f i (f W 0 9 7 / 4 9 6 9 

5 TfEic2 ft ft 5 - H T 7 SgttT^Jd-XKO, ajfusfcteBifsttiis 

ttSCiSSOftftOftfflfl'IwStlTVS ; mMfttfrmO 9 9 8 9 2 3 ^ (BASF) 1C 

Jfil, 5-HT 7 f §#7y^3-X MDffiffltfl^Snt^li 

I litStlil^WO 9 9 / 5 4 3 0 3 f *5iO*WO 9 8 / 0 0 4 0 0 § (Meiji) tli 

[0017] 

# % m tt , 5-HTu *>' «fc / 3; ft & 5 - H T 7 tP h-VSS*t»t577^-T^ 

- ^ # -r § h y 7 # ^ > • ^-xouf >Ktits„ fei^iifi^Pi cn?>oiiB, 

■trn ^MfllS (cardiocirculatory) % (lil) 

[0018] 

fpunm^(D^ < o^mit, h^>£g{*fcragW£ffiEflF/8L3sig8!i ©terns* 
^Tiswcf&fi^n^Lfctfa^nTtjt), cote®, iii, mi, « i& j± . » w ^ 
« «t tfffl # ft » > bis m § * <£ tf * © as <d +»- - a x -r 7 > u x a (d m. m ffi ft c & * -r 5 as 

[0019] 

£1 <D ft tf , a (I) 0{fc£1fc#5-HT 6 :fe«fctf/3:fcH:5-HT 7 g£fceftUT77 

[ft: l ] 




(i) 



[ >f : R i 6itfR 2 a, li;T*r3Tt>S49T^TfeiV\ H I ft li C , - C 6 it 
lltt^ fc«^e§l«7;i/^-;i/ ; 
r 3 = c , - c 6 EUtt * ft tt#8£«7/i'*A' ; 
R 4 =Any>] 0 

[ 0 0 2 0 ] 

LfetfoT, *58i§cD @ «tt±iES (I) Ofc^ft^itfESll^^ftS^iDiO, 5 
-H I s 6J:ff/Sftli5-HT T to h^>ffttttSS#0'Jif>Ki:LTf fflftift 
OlifflOftfeOffiffl-efeDs cniilft-fen h^yi/^;^£CHt5ttlSiI^ fll 

[ 0 0 2 1 ] 

*KE©HU4)BWtt* R 4 7 ;1/ * n , JPPifcli^DtT'SoT, R 3 f- A/ $ ft 
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?-;l/T-&3ft£ft«< , <D§rSlft-&ft : f£i£ (I) <Dtr*Ift^ft©fl»7??£, 

^iE ; as ft IN SCH[tt*ifiR»**ty4*ttSllo»**t LTOttll, *s <fc tf 

[ 0 0 2 2 ] 

( IS BB O l¥ ffl & IK BJ3 ) 

5£ ( I ) <D it ft K *5 v T , C , - C G 7 ;l/ * ;V © R It , ^ f - /I/ ^ x f- ;!/ % 7d^;K -f 

y/nlf;V, 7f s e c - "7 ^ ;l/ , t e r t - 7 f- )l . <y=f-)\;, + $5 £.13 

ftt(DBlitt(D65Itt#^ltL, # $ L < & ^ ^ ;l/ 33 J: x f - ;l/ T i> <, 
[ 0 0 2 3 ] 

[ 0 0 2 4 ] 

S ( I ) <D it # ft © * T* , S-OlffSU^*-^tt. * R i £ tf R 2 * s Bl - T* * o 
[ 0 0 2 5 ] 

fg - © » $ L v ^ ;1/ - 7 it , R 3 tffttSILft7;i/ + ;K W K ^ ^ h * fc (4 x ;l/ T« & 

0 T , R 4 tf*am?fc*fc£1ln?*S. R^jDOTftia (I) Oft6*B5-H 

[ 0 0 2 6 ] 

fg = © Jff a * ? ;!/ - 7 tt , R 3 * 5 *t£lLft7/V + /K #l^fAT'goT> R 4 7" 
D*T'$5S (I) © ft £ ft 1? & S o 
[ 0 0 2 7 ] 

Wt, R 4 i^ntTSSi^, SHB5-HT, V 7 * 4 7 iztt? 57 7 4 - 

[ 0 0 2 8 ] 

coittti^ i£ft^ft«, SUP, fflas*. aifiiE© teanc^ ^ 5 n, ftfcfflf*©¥B 

7°P-feX©fo±K:J;^T, £ft^WUXA©H&lllfift33£tf^nt;:fi5|tTS^<©^ft ( 
[ 0 0 2 9 ] 

«f K Iff * b ^ ft £ ft tt > 5-7Pt-2-^;l/-N, N - 5? * ^ JV V V 7 9 5 > (ST 

1 938), 5-^nn-2-x^;b-N, N-->^f;l/F^^> (STZZ53) 
*3«fct>*5-^na-2-^^;l/-N, N-^^5 L ;l/hU7°^5> (ST1 936) 

o 

[ 0 0 3 0 ] 

it ( I ) Oft p iT*$ o T, R 3 A^fiK R , 43<}:tfR 2 tflRli;-efc^TfcgfcoTV> 
T fc £ Wj<^ 33 «fc If ^ ^ T & § ft-£ft it , Chapman, N.B. et. al., J. Chem. Soc. 196 
5; 1 424-1 428E fBK 2 ttT ^ £ o 
[ 0 0 3 1 ] 

* ^ W IC <t § ft ft « , T IB © 7 * - A K 33 ^ T M S L fc 7? ffi «fc o T m M "f 3 Z. tiff 
§ , c n a SI <W © ft ft £ o V T £ UK t 33 V T $S S £ n ft # Hi L tc & o O T- § ( Sp 
adonK G. et. al., J. Med. Chem., 1993:36 (25): 4069-74) „ 
[ 0 0 3 2 ] 

±es (i) oma©R*i4figfttcM-r a wjis-rs 

[ 0 0 3 3 ] 
[ft 2 ] 
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[ 0 0 3 4 ] 

Bfl$& 5-/Nn-2-7;b*;b->l'>K->M±rl5fl6£ftTj3»K J. Med. Chem. 19 

93, 36, 4069tc!B«<Q73 ?£ <h HSBc LTlltS C ttfVZ 5i«, JOC 1994, 59, 6372-6 
377fc#fl£ftfcV'> 0 
[ 0 0 3 5 ] 

3 (1) Cft^i^fPI^^Tl/^ 1 -^^f/l/TSZ-Z- - fnxf l/>tS(S?t 
So * ;l/ it ti B g T- ti 4 < , - m t L T , i: x. a 4 5 S ( I ) CiS^isEiKlLT- 

J: v . EJEahU7;1/*nft**T, ffi ffl £ ti £ M * , *0*fi*J:tf»jiKJ6i:TaK 
Sn5fifi*J;tfeiB?ffft5. ff S L < a S JS tt fi S T fx ft 5 ± < , CM A tf 0 °C 6 

[ 0 0 3 6 ] 

ffi S © « £ , Ik £ ft (2) *Sil#K:ai6nfc#*SflStJ:oT£iS*ft3!p5#liL. - 

hum<D t&v (Dz.-7->i-mt£-£<DW7t*tj%:^T , nrnt %>mmmm# (3) «ns 

T* S 5 % 
[ 0 0 3 7 ] 

mMtt^TZ* ChSJIt. WJltf, J. Org. Chem. 37, 1 673-1674 (1972) K IB « © IS £ 
[ 0 0 3 8 ] 

cufiseo i ] 

[ 0 0 3 9 ] 

(E) -5-70^-2-^^ )l - 3- (2-XbDX-r-;l/) — 1 H f y V — ?V 

m.WL, 0 "ClClfttPLfi: 5 m L <D h V 7 riW&Q 1 ?) 0 . 5 8 g <D 1 - (v ? ^f-/l'7 5 
>)-2--hDlfl/>(5mraol) OgitC 1. 05g(5mmo 1)05-7 
a*-2-** L /l/-'T>K-;l/*JSi!iHL, ?<DMI#enftig^i?:S[iLTf rgT'li 
Tf 3 0 #HEJSS EJSil£»**V?S*»'t'lcAftfco 7k»«*ft»x^;1/-e 

[ 0 0 4 0 ] 

: 8 9 % 
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R f = 0 . 3 (~>^n^^+J->/EtOAc : 1) 
M. p. : 196-198 °C (dec.) 

1 1H-NMR (200MHz) (DMSO-d6) : 5 2 . 59 ( s , 3H) , 7 . 3 

4 ( m , 2H) , 7 . 97 ( d , 1H, J = 1 3 . 2 H z ) „ 8. 06 (m , 1H) , 8 
. 26 ( d , 1H, J = 1 3 . 2Hz) 

EIMS:m/z 280, 282 (M + ) . 154 (100) 
[ 0 0 4 1 ] 

5-7Dt-2-^f;l/F>jy^>Slfi 

2 5mL(D«7j<TH Ft©- Fdit-;K>F~ 71/ ( 2 ) (1. 7 g, 6mmo 1) O 
few.*, 0 tTllTt\ THF (6. 5mL)pfOLiAlH 4 (1. 2g, 36mm 

0 i) oisstsTt, ^(Dm^m^ntcU^^^^'UT 5mrsm.nLfco o°cst^ 
sp , mm(D l i a i h 4 *&n&< % z- tiz^-Dxmmh, ^©issttsn 
ft«M?*7^ M?5aift. mm*mmT?mm-$&. ii?2n hc i -esttt 

L , ^^1f7ki:ft»x^-;UK:»ELfco *V>-Pzkffl*6N N a OH77/1/* 'Jttt L, 
Si?i^;bT3[I]aHJLfc 0 S^*«affl**7jc-PiJt}?L. ISzkBfEiS^-hy^A-peJiSS-B: 
, iSETTillLfc *©*g£#5ft;fcittl*75>£&i^T?&7.k;><*/-rt'4'«>HC l & 

o 

[ 0 0 4 2 ] 

IR m : 6 9%. 

1 H NMR (200MHz, (DMSO-d6) : <5 2 , 33 ( s , 3H) , 7. 09 
(dd, 1H, J = 1 , 9 ft <fc tf J = 8 , 3 H z ) , 7. 21 ( d , IH, J=8, 3H 
z ) , 7. 65 ( d , 1H, J = 1 , 5 H z ) , 7. 94 ( b r , s , 3H) , 11, 1 

5 ( s , 1H) , 7. 94 ( b r , s „ 3H) , 11. 15 ( s , 1H) 
[ 0 0 4 3 ] 

5-7n-E-2-^fil/-N, N-^^f;l/F'jy?5> (ST1 938) 

16mL(DMeOHff'OHCHO©40%i§I(0. 9 5 m L ) £ , 5-7n€-2-^ 
f/l/F'jy^V (0. 8 g, 3. 1 6 m m o 1 ) , AcOH (0. 4 7mL) ^3i(fN 

a C N B H 4 (0. 3 5 g) <Dl»i§IKiT Lft„ C ^5:11)? TT'SfiT 2 . 5 1^ HI S 
fS 2 ft ; 5 m L © K 2 C O 3 <D fP 7k i§ W. * # ^ V in L 7c ; ^ * 7 - /!/ £ « ET T? H 
*ffl*WSSx^;1/-?Hiffi Lfc 

[ 0 0 4 4 ] 

WJatBfcffiTkBfES-J-hU^A-eKa&S-e* i«JETt?0iS*«©j!£fS&. « ft ffl % # » en £ 
f U * y /I/ 1 5 © 5 ffi 33 «t tf ffi < S- 7 * n n 7 * y - *\ * > 5 O IS H ft £ £ 5 fit fl| L fe » 
[ 0 0 4 5 ] 
iRsp : 5 6 % 

M. p. : 135-136 °C 

R f = 0 , 52 (CH 2 Cl 2 /MeOH/TEA 9:0, 4:0, 4) 
'H NMR (200MHz, (CDCl 3 ):(52,35 (s,6H),2,37(s 
, 3 H ) , 2, 44-2, 52 ( m , 2 H ) , 2, 78-2, 86 (m , 2 H ) , 7, 1 
1 ( d , 1 H , J = 8 , 5 H z ) , 7, 18 (dd, 1H, J = 1 , 6 ft <fc tf J = 8 , 5 
Hz), 7, 60 (d, 1H, J = 1 , 6Hz), 7, 95 (br s, 1H) 
EIMS:m/z 280, 282 (M + ), 222, 224 (100) 

[ m m m 2 ] 

[ 0 0 4 6 ] 

ft : 
[ 0 0 4 7 ] 

(E) - 5- ^nn-2-^f;i/-3 - (2--hDxf-7i/) — l H — f y V — )[/ 
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IK* : 8 5%; 

M. p. . 191-193 °C 

1 H NMR (200MHz, ( 7 -fe h > - d 6 ) :<52, 68 ( s , 3 H ) , 7 , 21 
(dd, 1 H , J = 1 , 95feitfJ=8, 5 H z ) , 7 , 5 ( d , 1H, J=8, 5H 

z ) , 7, 85 ( d , 1H, J = 1 3 , 3 H z ) , 7, 86 ( d , 1 H , J = 1 , 95H 

z ) , 8, 30 ( d , !H, J = 13, 3Hz) ;EIMS:m/z 236 ( M + ) , 

1 5 4 ( 1 0 0 ) 
[ 0 0 4 8 ] 

^ - i/ & 0 W m H £ E t OH/E t 2 O *» 6 it fS 2 ■£ o 
: 7 2 % 

1 H NMR (200MHz, (DMSO-d 6 ) : 8 2 , 33 ( s , 3 H ) , 6, 97 
(dd, 1H, J = 1 , 9 £> <fc J = 8 , 3 H z ) , 7, 25 ( d , 1H, J = 8 , 3H 

z ) , 7, 52 ( d , 1H, J = 1 , 5 H z ) , 8, 03 ( b r , s , 3H) « 11, 1 

5 ( s , 1 H ) 
[ 0 0 4 9 ] 

5-^DD-2-^f;l/-N, N-->^f)l/h'jy^;> (ST1 936) 

fife@{* ; 

IK* : 7 5%; 

M. p. =126-127 °C 

1 H NMR (200MHz, CDC1 3 ) : 6 2 , 35 ( s , 6 H ) , 2, 38 ( s , 

3 H ) , 2, 44-2, 52 (m , 2 H ) , 2, 79-2, 87 Cm, 2 H) , 7, 05 

(d, 1 H , J = 1 , 9 33 <fc If J = 8 , 6 H z ) , 7, 17 ( d , 1 H , J = 8 . 2Hz 

) , 7, 45 ( d , 1 H , J = 1 , 9 H z ) , 7, 86 (br s , 1H) 

EIMS:m/z 236 ( M + ) , 178 (100) 

immm 3 ] 

[ 0 0 5 0 ] 

[ft: 3 ] 




[ 0 0 5 1 ] 

MM : (a) t-BuLi, THF, - 2 0 t ; E t I , - 7 8°C*^Sfi, 2 B$ Pe§ ; ( 

b) 2N N a 0 H , M e O H , 31flSt, 4 O^fl ; (c) 1- ( 'J * =f- )l 7 5 / ) - 2 - 

Fnif T F A , 0 °C , 0, 5 B# H ; (d) L i A 1 H 4 , THF, IS, 6 H# 

; (e) N a C N B H 3 , 40%, HCHO, MeOH, AcOH, IS, 2, 5 B| F*§ o 

[ 0 0 5 2 ] 

N - C -tf y 7, Jl t- - )V ) - 5- ^DD-2-lf;K>F-il/ (2) 
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t-BuLi (^>^y[f 1 . 7 Mmm, 3. 7 m L ) T H F (3 5mL) HN - ( 
^y^y X;l>*-)1) - 5- ^PnOF-;I/ (1) (J. Org. Chem. 1981, 46, 3859) 
(1. 5 g , 5. 1 4mmo 1) ©Sit - 7 0 t T'iiSB^TTlT L ft. iipt?: 
1 5»l«*fl, 2 0 # W ± 2Mt T M 3: T- # ?U L , - 7 0 °C fc ft SP L , flTSISTH 
F (5mL) *©3-fcxf;l/j§i (0. 8 4 m L , 10. 5mrao 1) T?®lLf:„ I 

7 8 °ct i mmmwL, ^ias:t?#s<*-e, 2 b$ m ^ l, * (1 5 g) fccfctf 

N H 4 C lfift*iSitlcSf, X-x;b (3x2 0mL) » Hi L ft <, iS^Sattfflft* 
i^TM b, Na 2 S0 4 t'Sl^t, METTSSf^-tfTMSrff, Ctl*77y> 
i^nvb^?^ - ( U * y ;l/ » J'^n'Nt^y/Slif*, 8 : 2) J; tf M 

[ 0 0 5 3 ] 

iRsp : 8 0 % 

M. p. : 108"C (dec. ) 

1 H NMR (MHz, ) ( C D C 1 3 ) : 5 1 . 33 (r, 3H) , 3. 01 ( q , 2 
H) , 6. 35 ( s , 1H) , 7. 23 (dd, 1H) , 7. 39-7. 74 (m , 6H 
) , 8. 11 ( d , 1H) 

EIMS:m/z 319 (M + ) ; 178, 143 (100 %) 
[ 0 0 5 4 ] 

5-^nn-2-ifJK>F-/l/ (3) 

2 (1. 3g, 4. 0 7 m m o 1 ) , 2N NaOH ( 1 2 m L) , & £ M e O H (6 

2mD cD-m^vaz 4 omrssiMLtce ^mmmzmftzit. g?fe»«EtoAct 

a tti L ft o S-&Kiai«l*fg*Ti5fe}?b, & & 2 ■£ ( N a 2 SOJ , *LT*EETT*« 
2 # T SI it £ t# , cft*77y5/:i*Dvh^97-r- (->'JAy;K v^n-x^+i-y/ 
Slxf;!/, 8 : 2) & x.-^ is 5 u^*V yfr t> (Dt&Sifcfc & r> TWSSlLrco 
[ 0 0 5 5 ] 
M . p . = 8 9 °C 
IR* 9 0 % 

1 H NMR ( C D C 1 3 ) 5 1. 35 (t, 3H) , 2. 79 ( q , 2 H ) , 6. 19 
( s , 1H) , 7. 06 (dd, 1H) , 7. 21 ( d , IH) , 7. 49 ( s , 1H) 
, 7 . 9 2 ( b r s , 1 H ) 

EIMS:m/z 179 (M + ) ; 164 (100) 
[ 0 0 5 6 ] 

(E) - 5- ^nn-2-if;l-3 - (2-^hax7 L -;l/) -l H-OF-* (4 

) 

-f > F - ;1/ 3 (5mmo 1) ^ F 'J (5mL) (fOl - (^^;l/75/) 

-2-xFnif b> (0. 5 8 g, 5 mm o 1 ) ©IS Jk^iSltillD Lfto I^t* 
i/SfN 2 Tt*0. 5BfFIIj$L> **tav^, zk jg ?£ * # ifc x ^ ;b T ft Hi L , 
SJf^NaHC0 3 IS?P?g?fi, *LT7j<-eJ5t^Lfc 0 Na 2 SO, T'OSII, Sffi^M 
ETTllStTfaf fi@f*?:fl, C ft E t OA c - E t 2 0g#itlSLT51T 
S A 1 35 5 I/ 1 ^ 'J A ^ /V T* O ^ n Y F 7 7 -f - K A 1 It ft ( f * n "n + ^ > / E t 0 A c 
, 1 : 1 , Still) o 
[ 0 0 5 7 ] 
iRsp : 8 9 % 

M. p. :i88°Cdec. 

1 H ( C D C 1 3 ) 4 1. 42 (t, 3 H ) , 3, 02 (q, 2 H ) , 7, 21-7, 3 
4 (m, 2 H ) , 7, 68 (m, 1H) , 7, 72 (d, 1H) , 8, 3 (d, 1 H) , 
8,68(br s,lH) 

EIMS:m/z 250 ( M + ) , 203, 188 (100) 
[ 0 0 5 8 ] 

5-^n-2-if;H'J7"^> (5) 
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g|TH F (2 5mL) tO^hnXT- ;K> F~ 4 ( 6 m m o 1 ) ©?§}&£:, H * 
TfKlTHF (65mL) [fOLiAlH, (1. 2g, 3 6mmo 1 ) Clff*ftl 

isobfoiiDL, s -a- % * s rs -e 5 kj m m w l tc o o "CK'^mLtcm, * s js © l 

i A 1 H 4 ***ftIiS<*int5i:J:tJ:^TSI[iLft. ^ © IS £ f§ S> ti fc il ■& % * -fe 
( a » ffi g ) F T? 5 » L It ; 5 M[ * SEE T T» » *g L , X^TZN H C 17f8 

tt L , 7j< £ ftUx ^;MC#K L fc„ Tkfflfc 6 N N a 0 H T* 7 ;I/ A U tt b , *V^f E 

t OA c?3@tfflLft ; i^tiI*I*tf*»L, ^*t2^ (N a z SO,) , ^ L 
TMJ±TT«SS Ltlitt7 5 y*% fee 

[ 0 0 5 9 ] 

( ffl ) ;EIMS:m/z 222 (M + ) : 1 9 2 (100), 177 
[ 0 0 6 0 ] 

5-^OD-2-Xf;l/-N, N--;^f;bh l J7'^;> (6) (ST2253) 
MeOH(16mL)4i©40%HCHO(0.95mL)£:, (5) (3.16mmo 

1) , AcOH (0. 47mL) J; 7 / 7k fR {k * 7 « ^ F U >7 A (0. 35g) © 
»#?&*P ( 0 TC) mmKffiT Ltco *OlS*»5nfcfi-&«* 2 5 "Cf 2 . 5R3FHJt#L 
„ K 2 C0 3 fia*iSli ( 5 m L) £ in L , M e O H^IETT'iSL, zk ffl £ E t 

OA cT'jtffiLfto Na 2 S0 4 TOfiSa, S » * *E T T? * * T SB* * If , C 

[ 0 0 6 1 ] 

(Hllft) ; 1 H NMR (CDClj) 51. 3 ( t , 3 H ) \ 2 . 42 ( s , 6 

H) ; 2 . 55 (m, 2H) , 2. 83 (m, 4H) , 7. 06 ( d d , 1 H) , 7. 1 

9 ( d , 1 H ) , 7. 45 ( m , 1H) , 7 . 88 (br s , 1H) 

EIMS:m/z 250 (M + ) ; 192, 177, 58 (100) 

[ 0 0 6 2 ] 

*»WEJ:*{k'&»l4, 5-HT 6 43 <£ t>" / 3; fc « 5 - H T 7 ta h^>ff»ltS«fliC 
'JA'VFT'SS ; fn^xlft, t# K -fc a F xi y U ^ ;l/ ^ g ^ P 31 f 5 W @ £ it , H 

(liffi) , Eft* ()!«*«{£$) £^t?±#tt£i§©?&«iiffl©ffi$i£ lt 

f ffl T $ 5 o 
[ 0 0 6 3 ] 

, K ifti J± , «ttifc±ff?0|ff)D-i)f-f7> l JXA ( J£ S / B IB « ffl s 

fig) cDfS[Biw{k*5j;rf/^/c««*tcj;oTfe^?>^n^iif^fkfcM-ri,7°n-fex 0 

[ 0 0 6 4 ] 

3 (I) © ik ft T & -3 T , R 3 *Mf/l/T*DR 4 A^ntl/ctt^nnT'SD, ^ L 
t ft }c R 4 jj'7DtT$?i74»H:S ( I ) © fk ft © ^ - 7° CD 1 O T* « , K # ? 
S5-HT 7 §^ftD-7^^ytStl.77^xr^-?:tt5 D CO($ttlU!), ST 
1 9 3 8 ti?tl5ft^iOfS^, M , {I^*fcJ:U"S^lJ±©^*, #lCfiA©^W 
7n-bX£l£;tfe-£t>'[p]±£-e?.i!l=r^, ffi » S » , #P II & £ If B IS » « £ & £ "f t h 

© 4 m ¥ w u x a © sft an it k m k -r s j§ k * n * n s = 

[ 0 0 6 5 ] 

5 - H T 6 S§#C*ff5fi^©ESii, £ « £ ft fe 7? ffi K t # o T iJ £ L fc ( Monsma 
, F.J. et al.. Molecular Pharm.,1993, 43:320-327) 0 Jg & 7 y -fe ^ * , ffiftftt'J**> 

F £ L T [ 3 H ] -LSD ( U -S ;!/ * > K 3? x f- ;l> 7 5 F ) * ffl ^ , 7^5-HT 6 $ 
SSCh7>X7inLftHEKZ93 (fchfl&JIS**lflKfflflS) fcJBVTfrfc-afco 
^J6, ^jt^til^DMS OCggLT 1 0mM©Xh7^i*iSl/, *V^H 2 OlC 
S^LTa^zifiO. ImMfcLft. glftftOtt, 8fI^I©Sg(10f 1 M^P.0. 0 

OlnM) ^ZltfflV^ta^ai^fl, tntJ;-3T§fi^{k^Sl0 5- HT 6 
t>rtT;g>$£-&77^-r.Y-£ML;rco I^ftSl^ftfi^ 2nM [ :i H] - LSD, 

#&mtP3i&'£*M%.? zfctbiD i o o n u-tu h - y z U7 -ymmm, ^vy/fro 
3 7 °cv<d 6 o fiffl(D-( y* b yT*$>-Dtzo -< y* 3.^-^ ay 'fa. Si^m^ic 
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^7X77^^-7^1/^- (GF/B, Packard) tc <fc 5 M J± T T? 5 ii L ft 0 Jg^Lfc&Sif 
i65-i/>9 : -U->'3>'A r >>'^ - (Topcount, Packard) K £ -3 T SJ £ L , d<D^?gt*:^ 
y^-v' a yU^% (Microscint 0. Packard) £ ffl ft 0 Sft pit^^TC I C 5 
o HillSfti7^ 7f y^^fflfflLTM^fli0^iSHi»iJflCi^t»£Lfc 

0 ^^?cn50fi*ffl^TPif SS (Ki) Ott^ItflL, JinEirjT^SSHk^ft 
H)5-HT 6 g§#E^t"577'f-fi'-* s S? K i fit fi. Cheng PrusoffS K <fc 
oTSS?fift:KI = IC S0 /l + ( [ L ] / K d ) (llTI C 5 „ 18, 1# H W 
jftftttt 'J K^ggft:^ 5 5 0 % BSI-T SM^ft-^^Ojifi (nM) f$D, [ L ] ti 

7 y -b ^ £ w- § 4$ n w ffi it tt u # y f <d m fi t? r> , f ltk d a m it tt u # y Y <D S 

§flifSt§77^T'f-T?SS) o 
[ 0 0 6 6 ] 

/cSS (Shen, Y. et al . . (1993) Journal Biological Chemistry 268: 18220-18204) 
KLfctfraTfrfcrafc. IS I£ £ ft % 5 ft tf> fc: s t h 5 - H T , SSftSSJC h 7>X7 

1 * h ;*nft c h offlss (t Mpmfflsa) *$ <t tf»t*tt u fvKttt [ 3 h] - lsd 

(4nM) * ffl V> . ^ © ffi © S f$ * fMi , l^lfi'JA'VFtLTl OiiMtDb-^ 
, # +r > 7° )\> <D 2 2 °C T- <D 1 2 0 FI <2 ^ a ^- •> 3 > T' £ -3 /c„ ^nftlCSift 
^ftCOV^T8iI<Dgg (1 0 ~~ 5 Mfr 5 1 0~ 1 2 M) t*-lT'Sil, 55£ftjR£ 
AH^ifc, &{fc-&«|i& : ?l6DMSOfc:}8»LTJ5tl 0 ~ 3 M © X 1- y >7 WWl*% , * 
LTH 2 OKSSLTlfliS* 1 0" 5 MtLfeo ft ^ X 

77-f^-7^J- ( GF/Bs Packard) KiDKfETlfffllKSiSlTfflhStft. 7 
^;H-?:S@7k^;Vy77-Ta^Lfto S L ft ffi I* ti * $ ft 5" V ^ U - 5" 3 > S £ 
% (Microscint 0, Packard) 5ffl ^ t ->>f I/- •> 3 > * >? > ^ - (Topcount, Packard 
) laoTSl^Lfco ±13© * ^ K , #*!!lH!»##TK:«fc5 I C 5 o ffl * » 

gL, Kil* Chen Prusof f S ( K i = I C 5 0 / ( 1 + L / K d ) £ t 5 Jlffl L ft . 

[ 0 0 6 7 ] 

St 1 £ £ ^ T , ^«^fb-&ft©5-HT 6 <fc tf 5 - H T 7 «8£77-f-f--f-ffl*«e 

f % o 



[ 0 0 6 8 ] 
[« 1 ] 

5-HT, te <fc 5-HT,(c j}fS77^f <- 





5-HT, 






5-HT, 


\t # * 


IC„ (nM) 


Ki (nM) 


IC„ (nM) 


K i (nM) 


ST 1936 


62 


31 


527 


168 


ST 1938 


62 


32 


158 


47 


ST 2253 


52 


26 


> 1 0 00 nM 


> lOOOnM 


■fc D b = > 


17 1 


87 


0 . 84 


0.19 



[ 0 0 6 9 ] 

ST1 936, ST1 938, S T Z 2 5 31i, 77 Mix 5-HT 6 ggfttMLT 

tii?nfttoi *) t> is o ft c 

[ 0 0 7 0 ] 

cnSOft^ftOS^f, S T 1 9 3 8 ti?n§tOti, t: Hgi5-HT, ftft 
KWLTtltiS^77^=f-f-tSlfttf, ST 1 9 3 6 £ If S T 2 2 5 3 « ^ ft 
^'n^efi£<fclfMM&77^-T^-&^Lft 0 
[ 0 0 7 1 ] 

llRLftlk^lKO^T*«)5-HT, S»{*KWrS*S-&Ot3pKtt* ! PJ£Lfto ^ * * 
[ 0 0 7 2 ] 
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jr l kits 1 - 



S 2 K ft V T , 
-fit (Ki, nM) ^Tjkt o 
3 ] 



[007 
[« 2 ] 



77>f-7vf- (Ki, nM) 
ST 1936 ST 1938 ST 2253 j 



5-HT 

6 

5-HT 



5-HT 



5-HT 



la 



5-HT 



lb 



5-HT 



Id 



5-HT 



2a 



2b 



5-HT 



2e 



5 -HT 3 
5-HT 4 
5-HT 4 



5a 



5 HT tfigf -H- 



31 


32 


26 




171 


168 


47 


>1(jM 




0,19 


>1UM 


947 


iuM 


8-OH-DPAT 


3 


>lMM 


>1|JM 


>lpM 




15,4 


>lMM 


>lfjM 
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K-hnln-trvntamirm deri v atives used as Uganda of the ,T-HTl und/or &-HT7 
SBTntfinin receptors 

The invention described herein relates to 5-halogeriated tryptamrne 
derivatives useful as Uganda of the o-HTa and/or 5-HTi serotonin 
receptors, processes for their preparation, their use as medicaments, in 
particular for the treatment of nervous system pathologies associated 
with serotonin level deficit, systemic pathologies involving the car- 
diovascular system, the gastrointestinal tract and the pharmaceutical 
compositions comprising them. 

Background of the invention 

Over the past 10 years, molecular cloning has revealed 14 serotonin 
subtypes that have been divided into 7 subfamilies. The large multiplicity 
of serotonin receptors has been suggested to be a direct result of the 
evolutionary age of 5-HT system. With the exception of 5-HTa receptors 
which are Iigand-gated ion channels, all of receptors are members of the 
serotonin receptor superfamily belonging to a large class of receptors 
linked to their effector functions via G-protein. (Gerhardt, C.C. et al, 
Brain Res. 746:207-219, 1997; Hoyer, D. et al., Neuropliarmacol. S6;419- 
428, 1997)- 

In 1994, 5-HTg serotonin receptors were discovered on pig nucleus 
caudatum and cerebellum membranes. Since then, 5-HTs serotonin 
receptors have been observed in the olfactory tubercle, frontal and 
entorinal cortex, nucleus accumbens, striatum, hippocampus and in the 
molecular layer of the cerebellum. 5-HTc serotonin receptors appear to be 
almost exclusively present in the brain and in 6-HT projection fields and 
not in the 5-HT neurons of raphe nuclei suggesting that 6-HT0 receptors 
probably have a postsynaptic role. It has been further discovered that 
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6-HTa receptors are members of the G-protein superfamily and they axe 
positively coupled to an adenylate cyclase second messenger system. 

Serotonin binding; to the 5-HTe receptors induces an activation of the 
adenylate cyclase enzyme, with concomitant increase of intracellular 
cAMP levels. The recent discovery of 5-HTe serotonin receptors has 
stimulated research into 6-HTa- selective Uganda to demonstrate unique- 
ness of the new receptor subfamily and its own exact clinical significance. 
It is actually known that many psychoactive drugs (antidepressants, anti- 
psychotics) exhibit high affinity for B-HT«, however, without selectivity 
(Monsma, F.J. et al, Molecular Pharmacology 43.320-327,199$; Both, 
B.L. et al., J. Pharmacol Exp. Ther. 268, 1403-1410; 1994) and that 

5- HTg receptors might modulate cholinergic neurotr ansmis sion in the 
central nervous system. Furthermore, 6-HT6 receptors displayed on 
GABA-containing neurons in the striatum and on glutamate-containing 
neurons of hippocampus have been suggested to mediate endogenous 
serotonin actions. Thus, ligands for 6-HTg receptors might be useful to 
treat: motor disorders, depression, anxiety, mood disorders, memory 
disorders, Huntington'B disease, Parkinson's disease and Alzheimer's 
disease. (Branchek, TJl. and Blackburn, T.P., Annu. Rev. Pharm.ToxicoL 
40: 319-34, 2000). 

6- HT7 serotonin receptors were identified in several rodent and human 
tissues. In rat brain, 5-HT 7 receptors appear with particularly high 
distribution in hypothalamus, thalamus and hippocampus, while lower 
5-HT? receptor BNAm levels were found in the cerebral cortex, striatum, 
olfactory bulb and olfactory tubercle. The presence of 5-HTr receptor 
RNAm is not limited to the brain, it has also been found in peripheral 
tissues (spleen, stomach, intestine, heart, coronary artery). 5-HT7 
receptors are functionally coupled to adenylate cyclase enzymatic system. 
Pharmacological in vitro evidences demonstrate increase of endocellular 
cAMP levels following S-HT7 receptor stimulation. As with 5-HTc se- 
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rotonin receptors,, the clinical value of 5-HT7 receptors is not currently 
known (Sleight, A.J., Boess, F.G., Bouraon, A., Sibley, D.R., Monsma, F.J., 
1997 DN&P 10 (4):214-224). It has been suggested that 5-HT7 receptors 
might be involved in the mechanisms regulating blood pressure. 5-HTt 
receptors' high distribution on the blood vessels and pharmacological data 
demonstrating vasodilatation following serotonin binding to the 5-HT7 
receptors suggest utilization of 6-HT7 ligands ae hypotensive agents 
(Martin, G.R. and Wilson, R, (J99S) British J. Pharmacol 114: 383P). 
Furthermore, it was previously demonstrated that 6-HT7 receptors, 
abundantly present in the hypothalamus, are implicated in the control of 
arcadian rhythm of epontanens neuronal electrical activity in the central 
nervous system (Lowenberg, T.N. et al., Neuron (1993) 11:449-58). 

Thus, 5-HT7 ligands may be modulator agents of many processes re- 
gulated by Orcadian rhythm particularly sleep cycle whose deeyn- 
chronization induces sleep disorders. Other evidences demonstrate that 5- 
HT? receptors might be involved in the pathogenesis and treatment of 
depression. The observation that, 6-HT7 receptor binding sites in rat 
hypothalamus determine a down-regulation following chronic treatment 
with antidepressant Fluoxetine, has supported this therapeutic indication 
(Sleight, A.J. et al.. Mai Pharm. (1996), 47: 99-103). The strict classical 
notions of neurotransmitter disregulation hypothesis that associate de- 
pression with a deficiency of available neurotrasmitter or subre- 
sponsivity of mainly noradrenergic and/or aerotoninergic receptor systems 
have recently been expanded to include disturbances in biological rhythm 
regulation. Impairment of the efficiency of rhythm maintenance or 
rhythm desynchronization has been suggested by many to lead to mental 
fatigue and depression (Goodwin F.K., Wirz-Justice A., Wehr T.A.. 1982. 
In Costa Ragni (eds.), Typical and atypical antidepressant' Clinical 
pratical). 
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Although melatonin is generally thought to he a primary modulator of cir- 
cadian functions, serotonin also plays a critical role, particularly acting on 
5-HTia, 5-HTib, 5-HT20, 5-HT 7 subtypes in the soprachiasmatic nucleus of 
the hypothalamus (Van Den Pol, A.N., Dudek, F.E., (1993) Neurosciensce 
56:793-811; Mullins, U.L., et aL, (1999): Neuropsychopharmacology 21, (3) 
352-367). 

Contemporary localization of 5-HTs and 6-HT7 receptor sites, although 
with different density of distribution, in brain areas (hippocampus, 
frontal cortex) implicated functionally in the attention and learning pro- 
cesses and that same ability on the part of both receptors to increase 
endocellular cAMP levels following their stimulation have suggested that 
agents binding both 6-HT« and 5-HT7 receptor might modulate neuronal 
plasticity mechanism underlying the acquisition and subsequently the 
learning processes of an individual. 

Liganda with contemporary affinity for 6-HT0 and 6-HT7 receptors might 
have a therapeutic use in conditions requiring an improvement in cogniti- 
ve processes (Menese, A., (1999) Neurosci. Biobehav. Rev., 23 (8):llll-25). 

Probable use of B-rTTVliganda in treatment of irritable bowel disease has 
been suggested by recent evidence. Gastric hypomotility is thought to be 
one of the mechanisms underlying pathophysiological mechanism of this 
syndrome and remains an attractive therapeutic target. Actually a new 
generation of prokinetica includes 6-HT4 receptor Uganda (tegaserod, 
prucalopride). Preliminary evidence arouses interest in research of 5-HT7 
receptor Uganda to be directed toward the above therapeutic target (Do 
Ponti, F., Tonini, M., (2001) Drugs, 61 (3):317-332). In fact, the 
observation that 6-HT7 receptors mediate smooth muscle relaxation and 
5-HT7 binding sites localization on intestine tissue should suggest 
therapeutic use of 6-HT7 receptor ligands. 
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At the present, compounds with affinity for the 5-HTs receptor have been 
identified belonging to different chemical classes. For example, EP 0 815 
861 and EP 0 930 302, Hoffmann-La Roche, describe sulphonamides and 
benzoeulphonate derivatives as selective liganda for the above-mentioned 
receptors; WO 98/27058, SmithKline Beecham, describe carboxyamide 
indole derivatives as 5-HTs receptor antagonists, whilst WO 98/27081 and 
WO 99/42465, SmithKline Beecham, describe, amongst others, sulpho- 
namide derivatives, as does US 6,187,805, Merck Sharp and Dohme; WO 
00/12623, SmithKline Beecham, describes sulphonate and sulpbo- 
namidederivatives; WO 00/S7452, Merck Patent, describes sul- 
phonyloxazolylanvines; WO 00/S32O3 and US 6,133,287, Allelix Bio- 
pharmaceutical Inc., describe piperidinoindoles as acting as 5-HTs 
antagonists. 

Tryptamine derivatives are well-known for several pharmacological uses. 
WO 97/06140 describes their use for the treatment of pathologies 
correlated with melatonin disturbances; WO 97/46525 and WO 98/23687 
as selective ligands of the 6-HTid receptor and their use in the treatment 
of migraine; WO 97/48680 for the treatment of vasospasms; WO 98/06695 
for dermatological treatments; WO 98/47868 as combined activity 
antagonists of various subtypes of the 5-HTi receptor; WO 00/11619 as 
selective antagonists of the 6-HTm receptor; WO 99/51576 for the 
treatment of nervous disorders associated with the serotoninergic system; 
WO 99/54301 as antibacteric agents; WO 00/37441 for the treatment of 
cardiovascular, ischaemic, parasitic, inflammatory, neurodegenerative 
diseases, myopathy and sickle-cell anemia; WO 00/78716 and WO 
00/44721 as active agents on the adrenergic system. 

Other tryptamine derivatives are noted for their activity against sero- 
toninergic receptors different from 5-HTe, for example WO 95/14004, 
WO 95/24200, WO 96/26922, WO 96/26923, WO 97/13612, WO 99/61576, 
EP 1023898 and WO 00/52002. 



(23) 



JP 2004-534816 A 2004. 11.18 



WO 03/000252 PCT/ITO 2/0 0398 

6 



Regarding compounds with specific activity against the 6-HTs receptor, 
WO 99/47516, Slassi et. al. describes 1-acyl or l-suhphonylindole substi- 
tuted at position 3 with an alkylpyrrolidine with affinity for the 6-HT« 
receptor. WO 99/65906, Allelix Biopharmaceuticals Inc. discloses bicyclic 
piperidines and piperazines linked to an indole residue as inhibitors of 
the 5-HTe receptor. 

Patent application WO 00/34242, Virginia Commonwealth University, di- 
scloses serotonin derivatives with increased affinity and selectivity for the 
5-HTe receptor. Patent application WO 00/63203, AUelix Bio- 
pharmaceuticals Inc., discloses 1-acyl or 1-sulphonylindolea, substituted 
at position 3 with a piperidine, having affinity for the 5-HTs receptor. 

As for the 5-HT7 receptor, WO 00/37082, SmithlOine Beecham, discloses 
the use of 6-HTj receptor antagonists described in WO 97/29097, 
WO 98/48681 and WO 97/49695 for the treatment of neuronal dege- 
nerations resulting from ischemic events; BP 0 998 923, BASF, discloses 
the use of 0-HT7 receptor antagonists in the prevention of ischemias, in 
particular infarction; WO 99/54303 and WO 98/00400, Meiji, discloses 
tetrahydrobenzindoles for the treatment of mental and circulatory 
disorders. 

Abstract of the invention 

The present invention relates to tryptamine based ligands with affinity 
for the 5-HTa and/or 5-HT? serotonin receptors. From a therapeutic point 
of view, these agents can be used for the treatment of nervous system 
pathologies, associated with serotonin level deficit, systemic pathologies 
involving the cardiocirculatory system (hypertension) and gastro- 
intestinal tract (irritable bowel disease). 
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It is known that many disorders of the central nervous system are 
effectively treated by the use of drugs which can interact specifically with 
serotonin receptors, and for this reason, clinically approved Sir the treat- 
ment of migraine, depression, hypertension, psychosis and mental fati- 
gue, sleep disorders and other effects derived from the desynchronisation 
of circadian rhythms. 

It has now heen found that compounds of Formula (I) 




CD 

wherein: 

Ri and Ra, the same or different, are H or Ci-C 8 linear or branched aUryl; 
Ra = Ci-Ce linear or branched alkyl; 
R( = halogen; 

have affinity for the 5-HT 6 and/or 5-HTv receptors. 

Accordingly, it is an object of the present invention the uhb of compounds 
of Formula (I) above and the pharmaceutically acceptable salts thereof for 
the preparation of medicaments useful as ligands of the 6-HT 6 and/or 
6-HT7 serotoninergic receptor, in particular for the treatment of nervous 
system pathologies associated with serotonin level deficit, systemic pa- 
thologies involving the cardiocii-culatory system, in particular hyper- 
tension; the gastrointestinal tract, in particular irritable bowel disease. 
Other objects of the present invention are new compounds of Formula (I) 
from which are excluded compounds where Ri is fluoro, chloro or bromo, 
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R 3 iB methyl or ethyl, Ri and R2, the same or different, are hydrogen and 
methyl; a process for the preparation of said new compounds of Formula 
(I), their use as medicaments, in particular fox the treatment of nervous 
system pathologies associated with serotonin level deficit, systemic 
pathologies involving the cardiovascular system, in particular 
hypertension; the gastrointestinal tract, in particular irritable bowel 
disease and pharmaceutical compositions containing said compounds as 
active ingredients. 

Detailed description of the invention 

In the compounds of Formula (I), the terms C1-C6 alkyl are intended to 
mean the methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, 
pentyl, hexyl, and all the possible isomers, preferably methyl and ethyl. 

For halogens, the meaning is fluoro, chloro, bromo and iodio, preferably 
chloro and bromo. 

Among the Formula (I) compounds, a first preferred group comprises 
those compounds in which the groups Ri and R2 are the same, parti- 
cularly methyl. 

A second preferred group comprises Formula (1) compounds wherein R3 is 
alkyl, as defined above, in particular methyl or ethyL and Ri is chloro. 
Formula (I) compounds wherein R41S chloro have selective affinity for 6- 
HT6 serotonin receptor, therefore are useful for the preparation of 
medicaments useful as ligands of the 5-HTa, for example for the 
treatment of depression, mood disorders, psychosis, schizophrenia, motor 
disorders, cognitive disorders, Parkinson's disease, Alzheimer's disease, 
Hungtinton's disease. 
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A third preferred group comprises Formula (I) compounds wherein Rs is 
alkyl, as defined above, in particular methyl, and R* is bromo. 

Particularly, when Rj is bromo the molecule also acquires affinity for the 
5-HT? receptor subtype. 

By virtue of this properly, the compounds are indicated in the treatment 
of depression, migraine, hypertension, in particular for the improvement 
of the individual learni ng process, to counteract the desynchronisation of 
the biological rhythms and the many alterations derived therefrom 
(mental fatigue, depression, sleep disorders). 

Particularly preferred are the compounds 6-bromo-2-methyl-N,N-di- 
methyltiTptamine (ST 1938), 6-cbloro-2-ethyl-N,N-dimet%ltiyptauiaiie 
(ST 2253) and 5^Moix>-2-methyl-N,N-dmietnyltry-ptamine (ST 1936). 

Formula (I) compounds wherein Ra is methyl, Ri and Ra are the same or 
different and are hydrogen and methyl are described in Chapman, N.B. 
et. al, J. Chem. Soc. 1965; 1424-1428. 

The compounds according to the present invention, can be prepared by 
the process illustrated in the following scheme according to procedures 
reported in the literature for analogous compounds (Spadoni, G. et. al., J. 
Med. Chem., 1993;36(25): 4069-74). 

Those of ordinary skill in the art will he able to choose the correct starting 
compounds and the corresponding reagents and reaction conditions in 
relation to the desired final product relating to the above mentioned 
Formula (I). 
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The process according to the present invention is carried out according to 
the scheme 1 reported below. 



The Btarting compound, 6-halo-2-alkyl-indole is commercially available or 
can be prepared by analogy as described in J. Med. Chem. 1993, 36, 4069, 
but see also JOC 1994, 59, 6372-6377. 

The Formula (1) compound is reacted with l-dimethylamino-2- 
nitroethylene, which is commercially available. The molar ratios are not 
critical, aa an example it is convenient to react the compounds in equi- 
molar amounts, even if an excess of one or the other could be envisaged in 
relation to the different Formula (I) final products. The reaction is carried 
out in trifluoroacetic acid, at a temperature and for a time that can be 
choaon in relation to the reagents, their concentrations and the solvents 
used. Suitably, the reaction can proceed at low temperatures, for example 
0°C, up to a temperature compatible with the reaction conditions and the 
absence or reduced quantities of secondary products or of degradation, 
and for times from a few minutes to several hours. 
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Compound (2), if desired, is isolated from the reaction medium using 
conventional techniques known by those skilled in the art, it is then 
subjected to reduction of the ethyl double bond adjacent to the nitro 
group, to give the corresponding saturated derivative (3). For the con- 
siderations relating to the reaction conditions, those skilled in the art 
could gain these from the preceding paragraph. 

The final step gives the functionalisation of the primary amino group with 
the gronpa given in the definitions for Ri and R3. This is done by 
conventional methods noted in the literature, for example J. Org. Chem. 
37, 1673-1674(1972). 

The following examples further illustrate the invention. 

EXAMPLE I 

(E)-o-Bromo~2-methyl-3-(2-nitroethenyl>-lH-indole 

To a solution of 0.68 g of l-(d^ethylaroine)-2-nitroetbylene (5 mmol) in 5 
mL of trifluoroacetic acid, stirred and cooled to 0°C, 1.05 g (5 mmol) of 
5-bromo-2-methyl-indole is added and the resulting mixture is left to 
react at room temperature, under nitrogen, for 30 minutes. The reaction 
mixture is then placed into an ice-water bath. The aqueous solution is 
extracted with ethyl acetate and the organic phases combined, then wa- 
shed with a saturated bicarbonate solution, and then water and finally 
dried over anhydrous sodium sulphate. After filtration, the solvent is 
removed at low pressure, leaving a solid, orange -coloured residue, which 
ia then Busponded in an ethyl acetate - ether mixture and filtered. 
Yield: 89% 

Rf = 0.3 (cyclohexanaVEtOAc :1) 
M.p.: 196 - 198°C (dec) 
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11H-NMR (200 MHz)(DMSO-d6): S 2.59 (s, 3H), 7.34 (m, 2H), 7.97 (d. 1H. 
J = 13.2 Hz), 8.06 (m, 1H), 8.26 (d, 1H, J = 13.2 Hz) 
EMS: mfc 280, 282 (M+), 164 (100) 

5-bromo-2-methyltryptamine hydrochloride 

A solution of nitroethenylindole (2) (1.7 g, 6 mmol), in 28 mL of anhydrous 
THF, is added dropwise to a suspension, under nitrogen at 0"C, of LiAlH* 
(1.2 g, 36 mrnol) in THF (6.6 mL) and the resulting mixture is stirred for 6 
hours at room temperature. After cooling to O'C, the excess L1AIH4 is 
destroyed by the careful addition of water and the resulting suspension 
filtered through celite. The solvent is evaporated under vacuum, the 
residue acidified with 2N HC1 and then partitioned with water and ethyl 
acetate. The aqueous phase is then alkalinized with 6N NaOH and 
extracted 3 thnsB with ethyl acetate. The combined organic phases are 
washed with brine, dried over anhydrous sodium sulphate and concen- 
trated under vacuum. The resulting free amine ifl then transformed into 
the hydrochloride salt by the addition of a solution of HC1 in anhydrouB 
methanol. The salt is then purified by crystallization in ethyl acetate. 
Yield: 69%. 

1H NMR (200 MHz, (DMSO-d6): S 2,33 (a, 3H), 7.09 (dd, 1H, J = 1,9 and J 
= 8,3 Hz), 7.21 (d, 1H, J = 8,3 Hz), 7.66 (d, 1H, J = 1,5 Hz), 7.94 (br, s, 
3H), 11,15 (s, 1H), 7.94 (br, s, 3H), 11.16 (s, 1H). 

5-broma-2-methyl-N,N-dimethyltoyptaOTine (ST 1938) 

A 40% solution of HCHO (0.95 mL) in 16 ml of MeOH, is added dropwise 
to a stirred solution of 5-bromo-2-methyltryptamine (0.8 g, 3.16 mrnol), 
AcOH (0.47 mL) and NaCNBH< (0.35 g). This is let to react for 2.5 hours 
at room temperature under stirring; 6 mL of an aqueous saturated solu- 
tion of KsCOa is then added; methanol is evaporated under vacuum and 
the aqueous phase extracted with ethyl acetate. 
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The organic phases are dried over anhydrous sodium sulphate, and after 
evaporation of the solvent under vacuum an orange coloured oil is ob- 
tained, which is purified by nitration through silica gel and subsequent 
crystallisation from dichloromethane-hexane. 
Yield: 56% 
M.p.: 135-136-C 

Rf= 0,52 (CHiClz/MeOH/TEA 9:0.4:0,4) 

!H NMR (200 MHz, (CDClj): 8 2,35 (a, 6H), 2,37 (s, 3H), 2.44-2,52 Cm. 
2H), 2,78-2,86 (m, 2H), 7,11 (d, 1H, J= 8,5 Hz), 7,18 (dd, 1H, J= 1,6 e J= 
8,5 Hz), 7,60 (d, 1H, J= 1,6 Hz), 7.95 (br a, 1H). 
EIMS: m/z 280, 282 (M+), 222, 224 (100). 

EXAMPLE 2 

Following the method described and in accordance with the scheme and 
example above, the following compounds were prepared: 

(E)-5-ohloro-2-methyl-3-(2-nitroethenyl)-lH-indole 
Orange solid 
Yield: 86%; 
M.p.. 191-193 "C 

lH NMR (200 MHz, (acetone-dj): 5 2,68 (e, 3H), 7,21 (dd, 1H, J = 1,95 and 
J= a,5 Hz), 7,6 (d, 1H, J= 8,6 Hz). 7,85 (d, 1H, J= 13,3 Hz), 7,86 (d, 1H, 
J= 1,96 Hz), 8,30 (d, 1H. J= 13,3 Hz); EIMS: m/z 236 (M+), 164 (100). 

5-chloro-2-methyltryptamine hydrochloride 

Beige solid crystalline precipitated from EtOH/Ec 2 0. 
Yield: 72% 

lH NMR (200 MHz, (DMSO-dj): 8 2,33 (a, SH), 6,97 (dd, 1H, J = 1,9 and J 
= 8,3 Hz), 7,25 (d, 1H, J= 8,3 Hz), 7,52 (d, 1H. J= 1,5 Hz), 8,03 (br, a, 
3H), 11,15 (s, 1H). 
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o^bloro-2-methy]-iV,JV^dimethy]tryptamine (ST 1936) 
White solid; 
Yield: 75%; 
M.p. = 126-127-C 

1H NMR (200 MHz, CDClj): 6 2,35 (a, 6H), 2,38 (a, 3H), 2,44-2,52 (m, 2H), 
2,79-2,87 (m, 2H), 7,05 (d, 1H , J= 1,9 and J= 8,6 Hz), 7,17 (d. 1H, J = 
8,2 Hz), 7,45 (d, 1H, J = 1.9 Hz), 7,86 (br s, 1H) 
EMS: m/z 236 (M 4 ), 178 (100). 



Reagents: (a) t-Buli,THF,-20" C; EtI, -78" to room temperature, 2h; (t) 
2N NaOH, MeOH, reflux, 40 h; (c) l-(djm6triylamino)-2nitroethy]ene, 
TFA, 0°C, 0,6 h; (d) LiAlH*, THF, room temperature, 6h; (e) NaCNBHs, 
40%, HCHO, MeOH, AcOH, room temperature, 2,5h. 

jV-(Benzensu]fonyl)-6-ohloro-2-ethylindole (2). 

(-Bulii (8.7 mL of 1.7 M solution in pentane) was added dropwiae to a 
solution of iV-(benzensulfonyl)-5-chloroindole (1) (J. Org. Chem. 1981, 46, 



EXAMPLE S 
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3853) (1.6 g, 5.14 mmol) in TKF (36 ml) at -70 °C, under a nitrogen 
atmosphere. The mixture was stirred for 15 min, allowed to warm to room 
temperature over 20 min, cooled to -70 °C, and treated with a solution of 
ethyl iodide (0.84 mL, 10.5 mmol) in dry THF (6 ml). The mixture was 
stirred at —78 °G for 1 h, allowed to warm to room temperature, stirred for 
2h, poured into ice (16 g), and a saturated aqueous NrL.Cl solution and 
then extracted with ether (3 x 20 mL). The combined organic extracts 
were washed with brine, dried (ICasSO-i) and evaporated in. vacuo to give a 
residue which was purified by flash chromatography (silica gel, cyclo- 
hexane/ethyl acetate, 8:2) and crystallization from ethylacetate/cyclo- 
hexane. 
Yield: 80% 
M.p.: 108°C (dec.) 

iH-NMR ( MHz,)(CDCl3): 8 1.33 (r, 3H), 3.01 (q, 2H), 6.36 (s, 1H), 7.23 (dd, 
1H), 7.39-7.74 (m, 6H), 8.11 (d, 1H) 
EIMS: m/z 319 (M + ); 178, 143 (100%) 

5-Chloro-2-ethylindole (3) 

A mixture of 2 (1.3 g, 4.07 mmol), 2N NaOH (12 mL), and MeOH (62 mL) 
was refiuxed for 40 h. The organic solvent waa evaporated and the re- 
maining residue waa extracted with EtOAc. The combined extract were 
washed with brine, dried (NazSO*) and evaporated in vacuo to give a re- 
sidue which waa purified by flash chromatography (silica gel, cyclo- 
hexane/ethyl acetate, 8:2) and crystallization from ether/cyclohexane. 
M.p.= 89°C 
Yield 90% 

'H NMR (CDClj) S 1.35 (t, 3H), 2.79 (q, 2H), 6.19 (s, 1H), 7.06 (dd, 1H), 7.21 
(d, 1H), 7.49 (s, 1H), 7.92 (br s, 1H) 
EIMS: m/z 179 (M*); 164 (100) 

(E)^-Chloro-2-ethyl-3-<2-nltroethenyl)-lH-indole<4) 
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The indole S (5 mmol) was added to a stirred ice-cooled solution of 
l-(dimethylarnino)-2-introethylene (0.58 g, 6 mmol) in trifluoroacetic acid 
(5 mL). The mixture was stirred at room temperature under for 0.5 h 
and then poured onto ice water. The aqueous solution was extracted with 
ethyl acetate, the combined organic layers were washed with a saturated 
NaHC03 solution and then with water. After drying over Na2S04, the 
solvent was evaporated under reduced pressure to give a crude orange 
solid which was suspended in a mixture of EtOAc-Et20 and filtered, or 
chromatographed on silica gel (cydohexane/EtOAc, 1:1, as eluent). 
Yield:89% 
M.p.: 188°C dec. 

iH(CDCls) 8 1,42 (t,3H), 3,02 (q,2H), 7,21-7,34 (m,2H), 7,68 (m.lH), 7,72 
(d,lH), 8,3 (d,lH), 8,68 (br S,1H) 
EIMS:m/a 250(M+), 203, 188 (100) 

o-Chloro-2-ethyltryptamine (5) 

A solution of the nitroethenylindole 4 (6 mmol) in dry THF (25 mL) was 
added portionwise to a stirred ice-cooled suspension of IMIH4 (1.2 g, 36 
mmol) in dry THF (65 mL) under nitrogen and the mixture was stirred at 
room temperature for 5 h. After cooling to 0°C, the unreacted LiAlH 4 was 
destroyed by careful addition of water. The resulting mixture was filtered 
through a Celite® pad; the filtrate was concentrated in vacuo, then 
acidified with 2N HC1 and partitioned between water and ethyl acetate. 
The aqueous phase was made alkaline with 6N NaOH and then extracted 
(3x) with EtOAc; the combined organic layers were washed with, brine, 
dried (Na2S04), and concentrated under reduced pressure to give a crude 

oily amine. 

(oil); EIMS: m/z 222 (M«); 192 (100), 177 
6-Chloro^2-ethyl-W,W^imethyltryptamine (6) (ST 2253) 
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40% HCHO (0.96 mL) in MeOH (16 mL) was added dropwise to a stirred 
cooled (0°C) solution of (5) (3.16 mmol), AcOH (0.47 mL) and sodium 
cyanoborohydride (0.35 g). The resulting mixture was allowed to stir at 25 
°C for 2.5 h. A saturated aqueous solution of K2CO3 (6 mL) was added, 
MeOH was removed in vacuo and the aqueous phase was extracted with 
EtOAc. After drying over Na2S04, the solvent was evaporated under 
reduced pressure to give a crude residue which was purified by filtration 
on silica gel. 

(Amorphous solid); iH NMR (CDCI3) 8 1J (t,3H);2.42 (s, 6H); 2.55 (m, 
2H), 2.83 (m, 4H), 7.06 (dd, 1H), 7.19 (d, 1H),7.4S (m, 1H), 7.88 (br s, 1H) 
EMS: m/z 250 (M*); 192, 177, 58 (100) 

The compounds according to the present invention are ligands of the 5- 
HT 6 and/or 6-HT7 serotoninergic receptors; therefore they are useful aa 
medicaments, in particular for the treatment of nervous system 
pathologies associated with serotonin level deficit, systemic pathologies 
involving the cardiocirculatory system (hypertension), the gastro- 
intestinal tract (irritable bowel disease). 

AmongBt the pathologies treated with the compounds of the present 
invention are: migraine, depression, hypertension, psychosis and other 
processes involved with functional alterations, brought about by the 
desynchronisation and/or loss of circa dian rhythms (wake/sleep cycle, 
melatonin synthesis). 

Regarding one of the preferred groups of the Formula (I) compounds, in 
which Ra is methyl and Ri is bromo or chloro, and in particular when fc is 
bromo, the molecule gains affinity for the 5-HT7 receptor- subtype. By 
virtue of this property, use of the compound named ST 1938 is indicated 
for the treatment of depression, migraine and hypertension, in partial- 
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lar, to facilitate and improve learning processes of the individuals, and to 
counteract the desynchrordsation of human biological rhythms which 
bring about mental fatigue, depression and sleep disorders. 

Inhibition of binding to 5-HTg receptors was determined according to a 
published method (Monsma, F.J. et aL, Molecular Pharm.,1993, 43:320- 
327). The binding assay has been performed employing rat 5-HT» stably 
transfected to HEK293 (human embrionic kidney cells) with PHJ-LSD 
(lysergic acid diethylamide) aB radioligand. Previously, each compound 
was dissolved in DMSO to prepare 10 mM stock solution, and then 
dissolved in H2O to a final concentration of 0.1 mM. After serial dilutions, 
eight different concentrations (from 10 uM to 0.001 nM) in duplicate were 
employed to obtain a competition curve by which to evaluate binding af- 
finity for 5-HTs receptor of each test compound. Experimental conditions 
provided for: 2 nM pH]-LSD, 100 uM serotonin creatinine sulfate to 
define non-specific binding and 60 minutes, at 37° C, for incubation of 
each sample. Following incubation, the membranes were rapidly filtered 
under vacuum through glaaa fiber filters (GF/B, Packard). Bound 
radioactivity was measured with a scintillation counter (Topcount, 
Packard) using a liquid scintillation cocktail (Microscint 0, Packard). The 
ICao of each corn-pound were determined by non-linear regression 
analysis of the corn-petition curves using Hill equation curve fitting. 
Then, these values were employed to calculate inhibition constant (Ki) 
values by which each test compound affinity for &-HT« receptor was 
expressed. The Ki value was defined by the Cheng Prusoff equation: 
Ki=ICso/l+([L]/Kd) in which IC50 value is that concentration (nM) of test 
compounds by which 50% of specific radioligand is displaced from 
receptor, (L] is the concentration of the specific radioligand in assay and 
the Kd is the affinity of radioligand for the receptor. 

Displacement experiments were carried out in order to determine the 
affinity of the substance to the 5-HT 7 receptor, according to published 
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method (Shen, Y. et al. (1993) Journal Biological Chemistry 268: 18220- 
18204). For the performance of the test, human 5-HT7 receptor stably 
transfected to CHO cells (human ovarian cells) were employed and [ 3 H]- 
LSD (4 nM) as radioligand. Further experimental conditions provided for 
10 uM serotonin as non-specific ligand and 120' at 22" C for incubation of 
each sample. The respective test compounds were investigated at 8 
different concentrations (from 10' 5 M to 10 13 M) in duplicate, to obtain 
full competition curve. Bach compound was previously dissolved in DMSO 
to obtain a 10- 3 M stock solution, and then dissolved in H2O to final con- 
centration of lO 6 M. The binding reaction of each test compound was in- 
terrupted by a rapid filtration under vacuum through glass fiber filters 
(GF/B, Packard). The filters were then washed several times with an ice- 
cold buffer. Bound radioactivity was measured with a scintillation counter 
(Topcount, Packard) using a liquid scintillation cocktail (Microscint 0, 
Packard). As described above, ICm values were determined by non-linear 
regression analysis of each competition curve and Ki values were 
calculated from the Chen Prusoff equation (Ki=KW(l+L^Kd). 

In table 1, 5-HTe and 5-HT? binding affinity values of each test compound 
are reported. 

Table 1 



Affinity for 5-HTfi e &-HT7 





S-HT. 




6-HT, 




Compounds 






ICtfnM) 


IGfaM) 


ST 1936 


62 


31 


627 


168 


ST 1958 


62 


32 


158 


47 


ST 225S 


62 


26 


>1000nM >1000 


nM 


Serotonin 


171 


87 


0.64 


0.19 
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ST 1936, ST 1938, ST 2263 display high affinity for rat recombinant 
5-HT6 receptor. In addition, their binding affinity ia also greater than that 
observed for Serotonin. 

Among these compounds, the one named ST 1938 also displays highest 
affinity for human recombinant 5-HT; receptor, whereas ST 1936 and ST 
2263 show respectively moderate and negligible affini ty. 

Selected compounds were examined to determine their specificity of 
binding to B-HT6 receptor. Previously, binding affinity for other serotonin 
sites was evaluated. 

In table 2, the affinity values (Ki, nM) of selected compounds to several 
serotonin subtypes are represented. 



Table 2 



Affinity (Ki, nM) 
ST 1936 ST 1938 ST22S3 R e 



Reference Compounds 



5-HT„ 31 

S-HT, 168 

S-HTl >1uM 

S-HTu >luM 

S-HT,, >luM 

S-HTji >luM 

S-HTa, >1 M M 

5- HTj. >luM 

6- HT3 >l|iM 
6-HT4 >lpM 
5-HT 5 , >luM 
5-HT transporter >1hM 



32 
47 
947 

>luM 
>lpM 
>luM 
164 
>luM 
>luM 
>lpM 
>luM 
>luM 



26 

>lpM 
luM 
>luM 
>luM 
>luM 
84 

>luM 
>luM 
>luM 
>lnM 



serotonin 
Ketanserin 
serotonin 
mesu/ergine 
MD/.72222 
serotonin 
serotonin 
zimelidine 



8-OH-DPAT 



semtonin 



serotonin 



171 
0,19 

3 
15,4 
1,41 
0,93 

16 
0,56 
10,3 
57,5 
156 
9,28 
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It is shown that the compounds ST 1936 and ST 2253 are able to bind, 
selectively, 6-HTe receptors. Furthermore, 5-HT« receptor binding spe- 
cificity of ST 1936 and ST 2253 was examined after evaluating binding 
affinity to some receptors related to other neurotransmitterB. 

ST 1936 and ST 2253 were examined at 23 aites. At most of these re- 
ceptors the selected compounds displayed negligible affinity. In par- 
ticular, affinity values of ST 1936 and ST 2263 appeared similar or 
greater than 1000 nM for the following receptors: alphau and hetai 
adrenergic; Di, Da, D3, Di.4, Ds dopaminergic; NMDA, muscarinic (non-se- 
lective); N neuronal (a-BGTX-sens.), N neuronal (ct-BGTX-in6.) nicotinic, 
Hi lu'staminergic, opiate (non-selective), Via, Vib, V2 of vasopressin, MLi 
and ML2 of melatonin, NA transporter, DA transporter. Further the com- 
pounds displayed moderate affinity for alphaih adrenergic receptor 53 nM 
and 69 nM respectively for ST 1936 and ST 2263. However, interaction 
capability for alphaih receptors of selected compounds were about 2 fold 
and 3 fold lower than that was evaluated tor 6-HT6 receptor. Whole data 
demonstrate that the compounds ST 1936 and ST 2253 have a selective 
affinity for 6-HTs receptor. 

Relatively to selected compound named ST 1938 which appeared with 
mixed activity for 5-HT 6 and 5-HT7 serotonin receptors, it displayed 
negligible affinity (Ki > 1000 nM) for these siteB: Hi; NMDA; PCP; mu- 
scarinic receptors; nicotinic receptors, opiate; vasopressin Vi and Vs; Di, 
D2, Ds, Dm Ds; DA transporter, NA transporter. 

A further object of the present invention relates to pharmaceutical 
compositions comprising, as active ingredient, at least one Formula (I) 
corn-pound, singularly or in association with one or mora other Formula 
(I) compounds, or said Formula (I) compound/a in association with other 
active ingredients used in the treatments of the pathologies described 
herein, for example other products with activitiee for the 5-HTa and/or 
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5-HTt seiotoninergic receptors, either as separate dosages or in forms 
adapted for combined therapy. The active ingredient according to the 
present invention will be mixed with the appropriate vehicles and/or 
excipients commonly used in pharmaceutical techniques, as for example, 
these described in Remington's Pharmaceutical Sciences Handbook, latest 
edition. The compositions according to the present invention will contain 
a therapeutically effective amount of the active ingredient. The dosage 
will be determined by those skilled in the art, for example the clinic or the 
doctor according to the type of pathology being treated and the conditions 
of the patients, or in accordance with the administration of other active 
ingredients. 

Examples of pharmaceutical compositions are those which allow oral, 
parenteral, intravenous, intramuscular, subcutaneous, transdermal admi- 
nistration. 

Pharmaceutical compositions suited to this purpose are pilla, rigid or soft 
capsules, powders, solutions, suspensions, syrups, solid forms for extem- 
porary liquid composition. Compositions for parenteral administration 
are, for example, all the injectable forms, whether intramuscular, 
intravenous, subcutaneous, in the form of solutions, suspensions and 
emulsions. Liposomal formulations are also mentioned. Controlled release 
forms of the active ingredient are also included, both for oral 
administration, such as these coated with the appropriate coating 
materials, microencapsulated powders, cyclodextrin complexes, and depot 
forms such as for subcutaneous use or for use as implants. 
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CLAIMS 



1 



Use of Formula CO compounds 




H 



wherein: 

Ri and R2, the same or different, are H or Ci-Ca linear or branched alkyl; 
Ra - Ci-Cc linear or branched alkyl; 
R< = halogen; 

and of the pharmaceutically acceptable aalta thereof for the preparation of 
medicaments, useful as ligands of the 5-HTe and/or 5-HT7 serotoninergic 
receptor. 

2. The use according to claim 1, wherein said medicaments are uaed 
in the treatment of nervous system pathologies associated to serotonin 
level deficit, systemic pathologies involving the cardiovascular system, 
and the gastrointestinal tract. 

3. The use, according to claim 2, wherein said medicaments axe useful 
in the treatment of hypertension. 

4. The use according to claim 2, wherein said medicaments are useful 
in the treatment of irritable bowel disease. 
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6. The use according to claim 1, wherein said medicaments are useful 
in the treatment of migraine, depression, hypertension, psychosis and 
symptoms arising from the desynchronisation and or loss of ciicadian 
rhythms (wake/sleep cycles and melatonin synthesis). 

6. The use according to claim 1, wherein said medicaments are 
Uganda of the 5-HTe serotoninergic receptor and are useful in the 
treatment of depression, mood disorders, psychosis, schizophrenia, motor 
disorders, cognitive disorders, Parkinson's disease, Alzheimer's disease, 
Hungtinton's disease. 

7. The use according to H pi™ 1, wherein in the compounds of Formula 
(I) Ri is equal to Ra. 

8. The use according to claims 1 or 4, wherein in the Formula (I) 
compound, E3 is methyl and Ri is bromo or chloro. 

9. The use according to claims 1 or 5, wherein in the Formula (I) 
compounds (TJ Ri is bromo. 

10. The use according to claim 9, wherein the Formula (1) compound is 
5-bromo-2-methyl- N, W-dimethyltryp fcamine . 

11. The use according to claims 1 or 6, wherein in the Formula (I) 
compounds (I) Ri is chloro. 

12. The use according to claim 11, wherein the Formula CO compound 
is 6-chloro-2-methyI-i^iV-dimethyUryptarnine or 5-chloro-2-ethyl-N,N- 
dimethyltryptamine. 

13. The use according to claim 9, wherein said medicaments are useful 
as ligands of the 5-HT7 serotoninergic receptor. 
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14. The use according to claim 11 or 12, wherein said medicaments aie 
useful as Iigands of the 5-HTe serotoninergic receptor. 

15. The use according to claim 13 for the preparation of medicaments 
useful in the treatment of depression, migraine and hypertension, in 
particular to assist or improve the individual learning processes and to 
counteract the desynchronisation of human biological rhythm a giving rise 
to mental fatigue, depression and sleep disorders. 

16. The use according to claim 14 for the preparation of medicaments 
useful in the treatment of depression, mood disorders, psychosis, 
schizophrenia, motor disorders, cognitive disorders, Parkinson's disease, 
Alzheimer's disease, Hungtinton's disease. 

17. Formula (I) compounds 




wherein: 

Ri and R2, the same or different, are H or Ci-Cb alkyl; 
R3=Ci-C 6 alkyl; 
IU = halogen, 

and pharmaceutical^ acceptable salts thereof, with the proviso that when 
Ri is fLuozo, chloro or bromo, Ra ia methyl, Ri and R2, either the same or 
different, are not H or methyl. 
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18. Process for the preparation of the compounds according to claim 17, 
according to the following scheme: 




19. The use of the compounds according to claim 17 as medicaments. 



20. Pharmaceutical compositions comprising at least one compound of 
claim 17 aa the active ingredient, admixed with pharmaceutical^ 
acceptable vehicles and/or excipienta. 
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